(i2)«»a^*»fzK^i\T^Ba**ifcai8ttiiB 



(i9) ttjMttj&ftttan 

2001 ^1 ^ 18 B (18.01.2001) 




PCT 



(10) afg»B3S^ 

WO 01/04312 Al 



(51) BBftSrttffl 7 : C12N 15A6 t 15/12, 15/85, 

5/10, C12P 21/02, C07K 14/575, 14/72, C12Q 1/68, 1/02, 
A61K 67/027 //(C12P 21/02, C12R 1:91) 



(21) S&HJHS^: 

(22) SBttKB: 

(25) SBtfJBttffB: 

(26) BBaHttffH: 



PCT/JP00/045U 
2000 #7 6 5(06.07.2000) 



(30) 

#H¥l 1/194179 1999 *F7 fl8 B (08.07.1999) JP 
60/159,586 1999^10^18 H (18.10.1999) US 

(7i) tBHAf*a*»<*T<Dfteaico^r):»a*a 

Xf^i (HEUX RESEARCH INSTITUTE) 
[JP/JP]; T292^)812^SIR*M*n?*»1532#i63 

Chiba (JP). 

(72) 

(75) »W#/UBAf*HfCOUTfl!>^):*ffle*(OTA, 
Tbshio) [JP/JP]; f 251-0042 #£JIIR»2Rrtn±HSrlBr 
1-2-7-105 Kanagawa (JP). (ISOGAI, Takao) 

[JP/JP]; T30O-O303 *«Rffi»»WflBT:*S511-12 
Ibaraki (JP). BJHtf * (NISHKAWA, Tfetsuo) [JP/JP]; 
T 173-0013 *«»««B*JHBr27.3-403 Tbkyo (JP). 



(KAWAI, Yuri) [JP/JP]; T 292-0812 *M 
R*2*rtr* SB 4508-19-201 Chiba (JP). SfflR — 
(YOSHIDA, Kenji) [JP/JP]; T 292-0043 * 
rtSC*H4-l 1-1-302 Chiba (JP). JtftSS (MASUHO, 
Yasuhiko) [JP/JP]; t 184-0011 /h£#7lj3iSr 
5-19-15 Tbkyo (JP). 

(74) «SA:3l*tOS, ft(SHIMIZU, Hatsushi et al.); t 

3(XM)847 3E«iR±3§mfllien-i-i Htto < tf fcT/U6lB 

Ibaraki (JP). 

(81) ffiSS fBrt): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ. NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL. TJ, TM, TO, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) ffig B (£&): ARIPO ftft (GH, GM, KE, LS, MW, 
MZ, SD, SL. SZ, TZ, UG, ZW), ZL-^^Tftft (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3-P^» 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI fttt (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TO, TG). 



(54) Title: PROLIFERATION DIFFERENTIATION FACTOR 



= (54) »W<D«»: ttJMMbB? 



(57) Abstract: A protein encoded by PSEC137 cloned from a full-length human cDNA library. This protein is a novel protein 
having a thorombopoietin (TPOyeiythropoietin (EPO>like amino acid sequence. This protein is expected as a novel hematopoietic 
factor inducing the differentiation of hemic precursor cells, etc. 



(57) Bft: 



M &ntfiUm$titco dOgfifffciu hD>^x^>(thorombopoietin;TPO) • 
^ xUXD^x^Xerythropoietin; mm®T $ J mmn%&^ 



IN 



WO 01/04312 Al IlIIHIllllllIllliinil 



WO 01/04312 PCT/JP00/04514 




mm 
mm. 

mmfrltm? • ^U--#mmi : tnVf$tl2> (Dexter (1989) Br. Med. Bull. 
45, 337;0gawa (1989) Environ. Health Presp. 80, 199 ; Mctcalf (1985) S 
cience 229, 16 ; Golde and Gasson (1988) Scientific Anerican July, 62) o 

?X$>&o fet^Hi'JXD^ifX erythropoietin; EP0)(i. mtfnMcom 

epo wmmmmmmmumt somuts umm$m<Dmm*fet® 

^(Dft&tf^mznx^tzo ^LTc-mpl U #> K t hX^M^tltzj&B^Z^ 

vT3-h't*tizm&n£mmmm<Dmmm#%m$titzo c-m P i u#>r* 

(i, gPMWK^S - t^^l:* ^ hD>^^x^->(thrombo 
poietin; TP0)£[3l££ft*:(Lok et al. (1994) Nature 369, 568; Bartley et 
al. (1994) Cell 77, 1117; de Sauvage et al. (1994) Nature 369, 533) c B 
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t h TP0(i^©N*Sg^(T^y^a*M72)^b h EPO^U 23%6DIB 
#HS|5H4£^UGurney et al. (1995) Blood 85, 981-988; Bartley et al. 
(1994) Cell 77, 1117-1124; de Sauvage et al. (1994) Nature 369, 533), li 

mftitmi-moy^xy 7 k v-ZBifitZo u#u cgdmoepo/tpo 

(Maruyama K. and Sugano S. Gene 138: 171-174, 1994; Suzuki Y. et al. Gen 
e 200: 149-156, 1997)T'{f $lLtz±&m<D^ t h cDNA ? -4 75 U-£fif$f 

><DmmW*5'MtyM<Dmmfr<o&%.Ltzo -£LTs ATGpr(Salamov A. A. 
et al. Bioinforiatics 14: 384-390, 1998; http://www.hri.co. jp/atgpr/)3? 
T-^ftcDNA^o-^&S^^ftSt h±& cDNA ZMtR btzo LZft 
btltzt h£ficDNA£D->0JgSie^J£#lfflU PSOEKNakai K and Kanehis • 
aM. Genomics 14: 897-911, im)T'*s?i-)im&}*W'2t¥&$ti2>2 d-> 
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>&fcftUfc. »*P->©±ficDNAEai*#*rU *©ttUIEaW3- FI- 
STS y«E*J<_«i£bfco *LTjf£7^y&ie*iJfc:_t-3vv?\ BLASKAltsch 
ul S. F. et al. J. Mol. Biol. 215: 403-410, 1990; Gish W. and States D. 
J. Nature Genet. 3: 266-272, 1993; http : //www. neb i.nlm. nih.gov/BLAST/ )lz 
<fc t> GenBank(http://www.ncbi.nlm. nih.gov/Web/Genbank/index. htinl)-^ Swis 
sProt(http: //www. ebi.ac.uk/ebi_docs/swissprot_db/swisshome. html )$rl<Jffl b 

Z.o LtzMtfT*MKX. *%Wm*>lZ±&cmh Pu-XD 1 PSEC01 
37 (UT, PSEC137 fc!3»T*) fcSi Ltzo PSEC137 MfiS N 213 gSSfct. 
TPO fcfcttS WO II *J* 215 £SS£*fU 23.9%©HH4ft* U E 

P0193Sgfc**LTfcJ\ 23.1%©|B]-t$^^Ufe (HI), ieH*iar-^ 
^-Xt^ftS BLAST t&3t{_J: tK megakaryocyte stimulating factor (Genban 
k Accession, U70136)fc©ffiEH4#ijs£*ifc (H2) 0 C *JHKR«-Ctt, PFAM th 
rombospondin type 1 domain ftmfeZfttz (03) 0 PSEC137geHiH?iJ±(3 

47-127 t 128-208). ^©iE^Jtt 84X |iI-T*<fc5o *©ffifctt*B£ttfcailtt£ 

#o®aHttj_mT-. psEci37««&MGKT-&s^#^£tt 

tZo 

(1) Tf3 (a) (f) ©^-fix^{cIB©©^';7^lx^h*o 

(a) B£Wf : 1 fcgB«£ftfcJI£E5»J©I{afi:J- K««*^tr*U * 
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(c) mmm^: 2iztmizmm$ntz7 * smmmz&^x, igu<& 

( d ) e#j#5 : i fcffittSftfettaiBmfr e> & s * y 7 * k k 

(e) IE5Wf : aizfBa^nfeT'^y^iB^J^^^SgSM©^^^ 

(2) (i) jcE«©3i«y?^u*f-Kfc«fcoTD-|!*n4gaR*fcj4* 

(3) IB5!IS-^: 2fc^SN*Jg(iij02 7fr62 1 3 7^ JWBMfrioWSl 

(4) (i) fcH3«©3t?';7^i/*^K*ifA*nfe^^-o 

(5) (1) fcK*0tf';**l/**-K* i-fcfcfc (4) fcg3«©^*-£# 

(6) (5) fcg*cD^a.fe»ffswb, %mmvaz®$i?zxm*$t:. 

(2) l3§3«OMeM*fc(i-eogp^^KOSiji*So 
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(7) (1) iZtm.nXVZWXl-YO^tiM?, ifctt^ffiHifcA-f 

( 8 ) ( 7 ) £SBtt©# U 7 ^ l/**- Kfrfc & Sx ( 1 ) CgBtt©# 'J 5? £ b 

( 9 ) ( 7 ) £131$©** U 7 * b:*^ Ffr.^ 5. ( 1 ) £iBtt©# 'J?^U 

do) (i) ci3«®jJ«u?^i/*^-K*u<«± j eo-a5t:*r-ra7 , >f"fe 

>X DNAo 

(id (2) izim®m&n®%®fc*3-} : -rz>Mfc?z%Mtz>i5&x* 

(a) m^^^r^v-^mt^mm^ (2) £ftett<z>£&R£&ftk 

(b) (2) (3|B«©mfi!Ri:^1-5c:i:* J T-§2>^o->SM^-r5X 

Us 

(12) (11) fcffi«®£iS'fc±oTJii*<*n5S (2) {zIBaoMeK© 

(13) (12) twiB«OJte^CJ:r>T3-K*ns (2) fci3«0Mfig 

(14) (2) Ktm<Dm&ntz<D%®ftt<D&Giz*®?zib&®*z? 

U -:=:>- iff 

(a) (2) fcffl«©gaR©gg#£«£t3«US*: (2) fcgB«0ge 
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(b) (2) tz%ffl<Dm&n<D®&m£.?®?zibGyi*mfttz3:m^ 
(is) (14) tizmojsmtz&s&mztis^ (2) tzmmom&mt 
d6) (2) \ztm<Dm&n<Dmiti i &&2ft&&o\zm^ntzWt vm 

(17) y v>7Tt> M^Itltfe(ih7>^^x^^^i/tlT♦$)5^ (16) (c 

(18) v^T-fc^ (17) (ctB«0)#b bWgi&$Jo 

*m%\z&V%7XJmun*mmmv>mm)&. Karlin and Altschul £ 
«fc3:p;i^UXA BLAST (Proc. Natl. Acad. Sei. USA 90:5873-5877, 1993)£ 
<fcoTife£-f 5££#T*#£o C07i^' UXAtzS^Tx NBLAST ^> XBLAST 
£0¥l£ft3rD^A#^2ftT^3(Altschul et al. J. Mol. Biol. 215:40 
3-410, 1990) o BLAST izm^X NBLAST £ J;oT^Sie^J£^-f St§^£&, 
;^.*-*-ttfc£:£fci: score = 100 N wordlength = 12£-f£ 0 BLAST 

iz&^Tmhsi\z£-DTT$.;mm\*Mffi?zm&z^ j^a-z-iz 

tztZ.\t score = 50, wordlength = 3 ttZo BLAST t Gapped BLAST 7W? 
A£ffl^5*§££tt N §rD^7A©f7*;i/ h;l7^-^-$ffl^5 0 dfte> 
<5i)r*M^fefaiiSI1!$ 5 (http://www.ncbi. nlm.nih.gov. ) 0 

*&wiz, tijMKftmm&nmcmizmtZo *mw<Dm&mz<££ti& ? 
seci37 rnnm-. 2) hYm&wMfr$mm$ntzcj>Mzz?v--> 
ytzztizktmbntzmfc^&o-h'tzmm&nx&Zo d©gsfcy\ 
epo tpo (DmmmtzMMLtzmmm^mMtemmftibm^X'&Zo vt^Xs 
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*%wow&m&, m^mtm&mtvx. zttf&<Dm&ntLxmmtz 

KfS DNA tiALfe^jr^-taiftgiaiBfc^U ^fffe&ttf*) 

Lfc:P7^7^-£vA£#JffiUTHi£-r S^h^^S (Current Protocols 
in Molecular Biology edit. Ausubel et al. (1987) Publish. John Wiley an 
d Sons Section 16.1-16.19),, 77^r^-^il:ffli>5j5ifta:, *U*P- 

>*b— >a> (Mz-iZ, r 0n the fidelity of mRNA translation in the nuc 
lease-treated rabbit reticulocyte lysate system. Dasso,M.C.,Jackson,R.J. 
(1989) NAE 17:3129-3144j #hb) *)%i%W<Dm&n*mMtZZ 

$;m&x&s km, #\%&v/iitt&m<D7 

£»3«J«H4*tf hX ^ 5 d £ £jgcR*t 5o PSEC137 gaRjW#o£fc3*flfjfttt 



I 
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BLAST ^mTJlzS \) X A & «t o t ife£t 2>Z£tf7:g& 0 

KttfcOo ^Hi&fcis ifcSftfcfci, ±T^y^©l0%^rtT-*)Dx $f$u<(i 

PSEC137 i:a^{3|5l^^SaK(i> M^T-fcftfc^ #J;tfc^ §6ff 
^i?E?iJfc£J!|£#Air3;£& (0iJ^.«s gP^SW^Sgl^(Current Pro 
tocols in Molecular Biology edit. Ausubel et al., 1987: Publish. John Wi 
ly and Sons Section 8.1-8.5)&*yfflUTHK"r5£fc# , C&So £tz. uO<t 

mt zmmcDmm^ftit *m%tz - 1 iz <t r> mm-r s^fc^t^So 

(2) mmvmm^Mottmzmu m^nm^momm^itm^w^r 
mmm^m(Dmmmm^i±, M^mamk ra-thymidine©i&D&^fc 

("Colony Assays of Hematopoietic Cells Using Methylcellu 
lose Media," An Introductory Technical Manual, Terry Fox Laboratory Medi 
a Preparation Service, Vancouver (1992)) 0 COfc^ ifrUfcJfotTx IL — 
3, I L-6^WS^(stem cell factor; SCF)^©jglfo«C{f m&V 
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a«ii63B-r 5h7>7^i--^ mmzftm* % z. t tc «t o t ^ 

PSEC137h|!t«£|!p£&M£gtt, MSiWfcHftJ©>W7W-f-l?-- 

^H^T'&fttf, /W TW-f Hf-S> a >&ffi(Current Protocols in Mole 
cular Biology edit. Ausubel et al., 1987: Publish. John Wiley and Sons S 
ection 6.3-6. 4)^fflV>T PSEC137 DNAIH5U : 1) 

PSEC137 £=J- DNA *V 5 DNAfCD- h*^tl-5M6ST$) 

3>©* h UV^x MS r lxSSC, 0.1% SDS N 37°Cj !K <fc 

DfcU^ttfcl/Ttt ro.5xSSC, 0.1% SDS, 42°Cj gjETC*!)* S&fcfcl,^ 
£#fcLTfci ro.2xSSC, 0.1% SDS, 65°Cj /W7»J frjV-i/a 
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t$8 5 °M±, #} £ b < fcfc 9 0 %JiLh> 2 £ L < 9 5 %Ja±®K9J© 

^©flk Sfc^ii*g&fl*(PCR)(Current protocols in Molecular Biology edi 
t. Ausubel et al., 1987: Publish. John Wiley and Sons Section 6.1-6.4)£ 
ffll>-CPSEC137*3-r"f SDNAE*! (E^J## : 1) tlC7-7-f v 

-^tSs+U PSEC137 DNAE*J$fctt*©-&fcffil^tt©ii5^ DNA 

iJtlllLTs fct: PSEC137§mHfc«£WC|i^&£eg*f§3c 

< Ji 9 7 * ;iW±©7 ^ ^ £&-5o TPO 9®&A®iimMH? fc£ 

tztf-oZ, N *JgiW© 27 213(4 

$*&#fflt4£&o 0 £#Wfctt, Ml IK, *fBIHOSaH©f5tt*^ny^t- 
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xmiaBa^r*- Ktk #$BiB©geHfc#t-3ifcfM>*&w©gaR©« 
yytn&zmmw&Zo ^mm^^r^Y^ wins, sik^x^&^&u 

%mmizm^nm±tii<. cdna©^ >>vadna, ^^dna, rna& 
^<<f jt©jg*ia?>i 2*1-3* v 7 ^ i/^f- h*^$ns 0 #^©#11 7 ^ u 

*?m, ±f3©«fc?£ s PSEC137$=J-h*-r-5^*ra (PJif: 1) U 

So 

9— £LX& pBluescript ^^^-(Stratagene #8£)fc bo c 
^^-tf^ffl-CftSo lEK'S^-fcl/tfck iOlfc©!^ *Jl§®(*U ^«WIBrtx 

Ktt€frt«a-e»ii«pGEM^^^-- > *Ji@-e&ftfcf pet^ 

(Novagen#®0 , J&£fflUfiT*;h.fcE pME18S-FL3^*- (GenBank Acc 
ession No. AB009864) % £8Hl#"C*ftfcf pME18S (Mol Cell Biol. 

8:466-472, 1988) fc£#ff£U*. N©#&B8©tf U * * I/** K© 
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(Current protocols in Molecular Biology edit. Ausubel et al., 1987: Pub 
lish. John Wiley and Sons. Section 11.4 — 11. 11) 0 

iiMi^ns, gei^^wt sfeftcswit ittt, 
cos«, mnm&tez*m^tzz}ii$x*z% 0 ie?wf : 2\zmhtzm; 
mwimi}>t>ftz>*ftw<Dm&M&. tpo tmmiz^ <^cDmm(D^^m^ 
tizffimzffiz.T^2><, nmmmim^mmmzm-Mt^ h v^r? b* Asn-x-[s 

er, Thr] (ZZT'X&&M<D7K 7^, [Ser, Thr]& Ser frThr O^ttlfr-fi 
#^93, 174, 300, 341, 392 Lfc#oT, I2?>J&^ : 2(HB«OT 

(omzis^mmzmmtZo mmmmuts mizcosmm^cmmm^om^m 

^?l&(Current protocols in Molecular Biology edit. Ausubel et al., 198 
7: Publish. John Wiley and Sons. Section 9.1-9.9), U*7x7?^>i£ (G 
IBC0-BRL&SO ^ ^^^D^>s;x^^3>^^o^T-ff^^i:^Rlt6T* 

y-rxt, >Pt£(z.$> i5 7^w^^K©^ft^wr-5^U7^i/^Ktci5-r 
So ,^ r&miz/u rvyjxtzj tit, mma 
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mM. 15bp~100bp, jffSU<(il5bp-35bp©HS^W1-So 
U<(i±gi3©i2^J$^U 15bp©gi:ft©tf U**U*^K#ffl^e> 

fflV^fcy— ifWW7W>f H?-*> a ^RT-PCRK.fc'K «SH**tft«b*: 

( PCR) £ J; 0 „ y J A DNA-PCR RT-PCR £ D *#6fl§©5 B R ft zi - K 1" * DNA 
**©*»H»fW«*«MU RFLP#P*fr N SSCP, i/-^x>^»^(D^{3 
«fc t) x BS5!l©SS*tft* • ilt^I £#T- § So 

U^XU fc* 15^^l/^-^K©^SftWrS^U7^l/^-^ Kj £ 

ttx *^©gaH©^ftHP$iJt--Sfe»©r>^-fe>^DNA^^tiSo ^> 
^-fe>XDNAtt, 7>^-fe>7^imft§l#^il-rfc«)(3, 15bpW±s 
SftlXfcUOObp, $e»fc«F*L<J±500bptt±©«fift«U Mft. 3000bpW 
F*U »tb<ii 2000bp WF^©^ftftWr-5o £©<fc?&7>^-fe>;* DNA (ctts 
*^B^©^SS©^^ (Mgftm-^Sifi^) fciffcjgBbfc£i£ M 

dna (i N mau *^oseaft=i-h*-rs^u7^u^H se 

JWf : ltclB«©DNA) ©iE^Jti$g£Sfc***Df-*i-ri£(Stein, 1988 
Physicochemical properties of phosphorotbioate oligodeoxynucleotides. N 
ucleic Acids Res 16, 3209-21, 1988)& if DRS?* C i;^qII6T-$)5o 
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# * -f * ^cd ^ ^ ^ * — e 'J # v - A & * ^ * 

*-&££*JffiUTs ex vivo iS^ in vivo i££ £lc £ &Jft#'si8:#£fT-3 0 

-r u =f^7*^ k ur^mt s c i: t: «t t) f§ s c t # tsriB-c 

&t) (Current protocols in Molecular Biology edit. Ausubel et al., 1987: 
Publish. John Wiley and Sons. Section 11.12 — 11.13) > — # x ^y^D— 

(Current protocols in Molecular Biology edit. Ausubel e 
t al., 1987: Publish. John Wiley and Sons. Section 11.4 — 11. 11) » 

&^&£t hO&OhAn&x.fc^X (09* t& rpunctional transplant of 
megabase human immunoglobulin loci recapitulates human antibody respons 
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e in mice, Mendez, M.J. et al. Nat. Genet. 15: 146-156, 1997j #M) fcfc 

m*.<Dmvi£mn*m k > & aifcM^&x. t £ o t £ c t trc * a (Metho 

ds in Enzymology 203, 99-121, 1991 ) 0 

(b) *«Mo«es*is^-rsv:fcA«-e&s^D->4aiR-raxgs^tro 
tbZo *sv>bu co^pjif: 2fc^vrrsyi8iBajj&»e>&aaeK 

Ojfll»«BJfi^*©li!fK<B«afc:S*-r5 cDNA ^-f 7^ U-^M^Sd^^T-tSo 
{bbfc«T-fc£x ifge^au g«^«s lifE««x *bTg«J*HUBm:ft 

u cdna *$m=7 j-r^v-ttz s» 
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ra^Ci:^*5 e ffcto£*aH8tt % *Oli*^ #&0J3©!IGfl 

f S»^^K*»SCfc#t?§So i©Jt^ft»^r^l»tt, TP0/EP0£ 
* -5 BJ3 £ fr£ f 6 «> ©flf 1 b T * ffl T* & 5 0 

ffi#*b<tt»Wfc ^(Wtcttx «BWc*£i!Alfc!k gfttiu mww* Sftffl 
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00*tfx #fPJ©PSEC137gfiW£:3- K-TS DNA £ ftfc 

x - y ^Mftf^H-rs ££££ t>> cin^cD|ieS©^$±#^-B'^ 
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^ rna u #-tr ^ a $ i63B* -a- a zt x\ pseci37 o«a*»i»"r S £ £ 
cioia^t vmmmm^ te^sn©w^ te^fcwars^ji©^*;: 

01(±, *«MOPSEC137See©7^yKIE5Ufcia*D©TP0SaH (a) , 

*5ckt>*EPo^as (b) ©7^y»s5!iojt«!ies*^-r0-e*So ihi-©t^ 

m2its *mi<D?Sm2rr&& l R07*;mBM£s megakaryocyte stimulat 
in« factor (Genbank Accession, U70136)£©jt&*S3t&7F-f 0T'&3<> P#© 

gtitz^ PFAM thrombospondin type 1 domain £^-flH - r&5o 
H4tt. PSEC137itfe^F©TOOT©^^^^f¥ST'&So (a) fcfcy 

-if>^D«>h©^^ (b) ttRT-PCR©*S**^UTV>4. 
0 5 {±, ^t?7 * ai»t: J: S PSEC137«a»0*t«i(S**^rWT 

7s ymmmx wmanz vsmwmsm&ncmfcftm* 78.6KDa 
%wfe^m-rsfe»©M©jKai 

t3K££*i-5&©T*tt&^o 
(IWU PSEC137©J£$ 
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t hJfcSS fflffl.fr £iK (J. Sambrook, E. F. Fritsch & T. Maniatis, 
Molecular Cloning Second edition, Cold Spring harbor Laboratory Press, 1 
989) mm<Z>J5&&&*) mRNAfcfflffiUfco $ *>iz, * 'J =f dT t;i/D-7f poly 
(A) + RNA^ifUfco 

poly(A) + RNA<fcD:ty :J3r^y7*& [M. Maruyama and S. Sugano, Gene, 13 
8: 171-174 (1994)]i3 e t t> cDNA^^^U-^ft^bfeo Oligo-cap linker(ag 
caucgagu cggccuuguu ggccuacugg/ia?U#-^ : 3 U 3 dT 7*^-f x'— (g 

cggctgaag acggcctatg tggccttttt tttttttttt tt/jK*!l#^- : 4)£ffiOT:$tSK 

^en mm mm, au 197-201 U996k y. Suzuki et ai., g 

ene, 200: 149-156 (1997)]©i3ttC IfetfoT BAP (Bacterial Alkaline Phos 
phatase) £Q.g> TAP (Tobacco Acid Phosphatase) M> RNA ^Jf— *>a > s 
m-McdM(D&f&t11}k<Dffi£%'i7^tz 0 &l^T% 5' (agcatcgagt cggccttgtt 
g/E^JH-^ : 5)tZ' (gcggctgaag acggcctatg t/mnm^ : 6 )©PCR 75 -f 
v— ^fflV^PCR (polymerase chain reaction)};: <fc t) 2;fctgcDNA(;:^&U Sfi 
ItOSTbfeo Drain T*«J»rLfc^^^-pME18SFL3(CcDNA©^[pItt& 

ft»t^D-->^U cDNA^y^J-fcffr&Ufco <t d- 

yOT^TsX KDNA^o^Ts f?AcDNAtKX#l kb WT©£ D->*ffi^fz 
cDNA O 5' m t y m<Dt%£mm £ DNA ^ ->r>i/> (Dye Terminator 
Cycle Sequencing FS Ready Reaction Kit, dRhodamine Terminator Cycle Seq 
uencing FS Ready Reaction Kit $.tc\± BigDye Terminator Cycle Sequencing F 
S Ready Reaction Kit, PE Biosystems tt®0 £flH\ 7ra7;HC%ot^>- 
>r>*>>7£Jfo^ DNAS>-^>-»t- (ABI PRISM 377, PE BiosystemsftSO T* 

it >J zi** y lf;7^y7iJ-0 cDNA © 5' -**8©£:ft$£&0 

■fi&XRtbtzo Mf-^^fj'Ct hWmRNA £ 5* -*JMB»J#--S« 
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fttc, ATGpr£ESTiMateFL£ffl^Tx cDHA©5'-##<Z>±g*£ffMlIiU;fco 
ATGpr hlGzi}:><Dmm<Dmm<D%iWLfrt>fflmmi&3 K>-t-£3fr£"-5jtP 

ft^mrSfefttz^U y^^W^fOA. A. Salamov, T. Nishikawa, M. B. Sw 

indells taD^bfcrD^AT^SU. A. Salamov, T. Nishikawa, M. B. 
Swindells, Bioinformatics, 14: 384-390 (1998); http://www.hri.co.jp/atg 

pr/] 0 JgHtiU ?(D ATG #H©^#}u K >-e*S^HT?^Lfe (0.05-0.94) o 

^CDfe*. PSEC137©ATGprHfifct 0.94-e&o£ o 
ESTiMateFL fett^-* t-* $<D EST © 5' -^JgffiW 3' -*^IB^J t © 

EST ^eo^D-Xi r^gx.^^^qj^^^j 
X4>©ESTE^JJ;»)ft< 5'-*ig#«itra>5*§^ 5'-*W*§V^D 

f£ EST ©ft^ttiiK^MHSttSSS 5 tf N *fft EST #'J>&l^fctt*»MS 
^©{B$t4#i£ 5«, 5'-*5giB9JT-©^:WW6 

0%©* »; rf** y r&tzj; 5 cDNA £ n->2)> £>£:5T*fcm^i6&©i^* D 
->&^-T5©l3isex.«W«$»So ESTiMateFL tt, ^ft^-*^- 
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X^(D EST §&#jSi&& 3 k l^ftj iRNA <D cDNA © 3' -*Jg|B^J©^:fi^$i^ 

^3W«Ufc»air©«4ttMrD^A rpsoETj [K. Nakai & H. Kanehi 
sa, Genomics, 14: 897-911 (1992)]ftfl|V\ ^©^MfiHOT* y^ic 

m^) *&mmizmmLtzo zvmm, pseci37-«±. ftwm&m. £tzimm& 

KT- lHfcigtc: ^>^^;HB^j*s^4 U ±S cDNA * d->t*& 5 d £ 
Mice? LXMlRLtz? n->lz^x, ±McmA(Dt&mWk &vnzm%. 

rzsmi&iz&feisZ:,, mm&m&s 3 

(1) Licor DNA^--5r>^-^fflv>fecDNAifAWf^*«*»€>©D>^U- 
FS/— tr>Z (Licor ^>-^>-9— (^n^ftfig^) OYra7;K:Ioty- 
^•>^»yM4 Licor ^-^>^-TDNAjSaffi^J£$#fUfc) % 

(2) AT2 h7>^^y>K»ifrtlKSPSffl^fePpi 1 er Island «fc 5**^ 
y K^-^>X[S. E. Devine and J. D. Boeke, Nucleic Acids Res., 22: 376 
5-3772, (1994)] (PE Biosystems*til©*y h t^-^7)l^htztf-oX^U 

■aT*— Jr>5/>^£j£U ABI PRISM 377 X DNAJ&glEfllfcflPflr Lfc) 

(3) *^^A^DNA7*7'rv-$M^fe^7 ; ^^^-^^-^-^{cJ: 
jr^7-)^>y (*X^A^DNA7-7^T-S4,*>^PE Biosyste 
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ids ttMO DNA i'-*>i/>ym&^-*7Jllzffi.-DTi'->r>i/>yBifoL, 
ABI PRISM 377 "P DNA ^^IB^J £8?#r L tz ) 

- dft£0iE?iJ£o^T, ATGpr t. PSORT (3 «t S^Mff&J:^ GenBank SwissPro 
tfCft-TS BLAST MffiZfi^tzo ZCD&ms PSECmii, £fct±K 
gaST? N-^Ci'^tM^tfMb, ±ficDNA ^ P->T'fcS£^$J£tt 

fco 

¥M$tiZ PSEC137^eK©T 5. y^iB^Jd-DV^T^E^^ -7tm&&ifm\ 

m&niztttzmm&MtiT*ft-otzo jjMstfcPSEcm cdnauu 571 b&cdt 

MGM^SMrp^APSORT (Trends Biochem Sci. 1999 Jan;24(l):34- 
6.) izX^s PSEC137{i26^a©S/^;^JMU ^^545g&S (T 

^y^27-57i^) *fmmttzft®m&nT-&2>zt&?M$ntzo block 

S library (Nucl. Acids Res. 27:226-228 (1999)) izftt eryth 
ropoietin (EPO)/ thrombopoeitin (TPO) g&TO©IB^tt-(BL00817)#®* 
■3TTZmfe$ntzZ.tfrt>. PSEC137Mfi!R£t h EP0.TP0 tztivti-gm-z 
<om*}it&*ftitz (SwissProt Accession. fct^ft^ft, P01588, P40225) 0 

pseci37 m& m n *ig 213 mm*, tpo am^r^ts n **g 215 ?ss£*f t 

23.9%0PJH4£^U EP0193^S{Z^LT(ix 23.1%©ffil^t4^^U^ (0 
1) o m&nim&T-P^-XiZtttZhUSifamtkt), megakaryocyte st 
imulating factor (Genbank Accession, tO^^^ifi^ titz (0 2) o 

CjfcigTOT*fct> PFAM thrombospondin type 1 domain tfmfegtltz (H3) o 

pseci37 m e nmi±tz imwom &n^>(-ym^^m^M bie?u##£ 
u t * j mm&m^ 47-127 1 128-208), ^©k^jk 84% isi-t-& So 
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mhtzo PSEC137 StuIit£^Brtf-(243bp)£12JDa}U RTG DNA Labelling Bead 
s (dCTP) (7^i/*A7T)l-?i/T^'(*T?)%m^T 32 P-dCTP-X:'7'<JlL7' 
n-7%mmLtzo t r 12 %3M(D mRNA t?7u y h£ftfc?^;i/*-(Human 1 
2-Lane MTN Blot; ^d— y^y P1i)*m^T, ExpressHyb hybridization sol 

ution (^d->t^) *kt, mm%(Dmtjnzm\ /w^u^-t?— >a> 

SB£#©*Vr high stringency 0kftT'7n-7%m^tVfc o 
Human MTC Panel {?u-y=rv ^)£ffll^Ts RT-PCR (;:<fcSffl$fc#g3l8¥#r£ 

bPSEC137F0R : GCTTCTGCCTGCGTTCCATGCTGTCTG (1E^J#^ : 7 ) 
hPSEC137REV : GGCACACAGCCTCGGACCAACCTCACT (m&m^ : 8 ) 
PCR©fc&©flMMA#U^-- t?£LTAmpliTaq Gold (PE r:T^ KM 

©i&$itJg& 200nM T'^ofco fiJ6#-f 94°C lOmin tf>&, 4 
94°C 30sec, 55°C 30sec, 72°C 30sec T-*>ofe 0 
m±\z;-*ry~7vy h (a) RT-PCRCDJjgJH (b) S^1" 0 y-if> 

7d y hr-^j 3.okb ©^M»^(c*>^Tt^fii^tifeo zovj xizmmm 
mtpfiztitzo *<D&m&Bh&£mmisX%i<&zr>x^z>zt&t), pseci37 

CH»J40 PSEC137MeW©Hii 

»&x. PSEC137MfiMtt1i*&&3li';*7 1 A{;: J; D££-f -5d£#qJiET-& 
So ^R{f^^^HB3?(l^l^*UfePSEC137^m^x.^^^ h*^>>i&£gfi 
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nt bT«3BRTIB"e*5o pET-32a(Novagen){3^y^-;HB^J$|^5feLfe PSEC137 

iJHfi?*#AUv na^^^-**sibfco psEci37ita^^-o©7*5^ 

5* -ctccccgtgaagaagccgcggctc-3' (IB^JS^ : 9) h 5' -gcaagcttctagt 
actccttggcctcctgcaa-3 s (iE?!l#^ : 10) ftflHvr PCiitMgU £0#rfr£ 
HindlU EcoRVfcHindIIl7?«'fbbfcpET32a^D--->^Ufeo $ 

*bfe«a^^^--CBL21(DB3)tr < tf*ft^fClBllU Isopropyl /?-D(-)-Thio 
galactopyranoside»JDfc«fc DI83SSI#Sff ofeo *g#MJg£ 30°C(Z UT&gig| 
3*fr-5;:fcfc:J;»K «50%*qJ»tt«ejlfcLT|5lJKifSfe o 
JMTn ^m&mfti?h<DmWz.^>\,\xmm1rZ> 0 *gjt(100mL)£ 27°C(CTffV\ 

tf-Hf-fc;* ^l/y h**±fcTiS#^ 5mL ®7Dr7- eng 

^J&^trM'^^UT'SeHSim^B-PER (PIERCE)Jc^tfco MfclTlO^M 

-rjmm (ThioBond Resin: Invtrogen) tc^bfe Q ^*iy^{CT^^(M res 
in), *7AC/^y^U lnM 2-mercaptoethanol (2-ME)^i Tris buffer sali 
ne (pH 7A)tzXfoftLtzo *<D'&, *tl?il 3mL © 5, 10, 50, 100,200, 500, 
1000 mM 2-^;i/*7-hx^y-;K2-ME)(CT^mU *ft*ft*»fcH#* SD 
S-PAGE&cfct^M^yn.y hCT^WLfeo B&£<r 5 PSEC137H!-£ge 
±l3©^(3T^J3gtiijg^^ 50-200 mM 2-MET'M-f -Sd^fcJ; !) 
»^«§»3&»qr«l7f*-3fc (05) o 

tzo PSEC137liTP0/EP0^©T^y^E?>J^tfge®T*$).So Ltztf-oX, Z. 
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1 . TIB (a) frh if) ®V*fil*rtcE«0#tf3*U3l-*-K. 

( c ) mm*5 : 2 izmmzmmztitzT ^ ; mimz&^x, i g u < \± 

(d) 1 tcIBK£ tifcl&MMl&il? hft%># ] ) ? P FbZY- 

: 2\ztmistitz7^;mmi*htz%m&ntmm\zmmtem& 

( f ) mm^ : 2 (ciB«B(3MB^^tifeT j mmz^x, i ^ u < & 
i*t>tz*), mym^: 2iz$m$ntz7^mm\frbtezm&mtmm&) 

3 . : 2 tCjbitS N*MJ© 27^e>2137'^>' 
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*DNAo 

12. lCK«0»at:J:oT**i*n^SI|*H2fcg3«0»afr«D 
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16. st^2ti3i?©sfiH©^A j a5(i:^n5a:^{c^$nfc#t hmm 

17. M&^*fe(±h7>^^xr:y^|j,i^x*«.^ 11^ 16 tig 
1 8. x^Xfifc^ H^JMl 7fcE«©*t 
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mi 

(a) PSEC137 213 aa vs. TPO 215 aa 23. M identity; 

10 20 30 40 50 
psecl 37 MRALRDRAGLLLCVLLLAALLEAALGLPVKKPRLRGPRPGS-LTRLAEV SASPOP 

tpo HELTE LLLVVML — LLTARLTLSSPAPPACDLRVLSKLLRDSHVLHSRLSQCPEV 

10 20 30 40 50 

60 70 80 90 100 

psecl 37 RPLKEEEEAPLLP RTHLQAEPHQH— GC«frV7EPAAMTPGNTTPPR— 7PEVTP 

tpo HPLPTPVLLPAVDFSLGEWKT QMEETKAQD I LGAVTLLLEGVMAARGQLGP7CLSSLLGQ 
60 70 80 90 100 110 

110 120 130 140 150 160 

psec137 LRLELQKLPGLAST7LSTP-NPDTQASASPDPRPLREEEEARLLPRTHLQAELHQHGCHT 

tpo LSGQVRLLLGALQSLLGfOLPPQGRTTAHKDPNAiFLSFQHLLRGkVR^ — LMLVGGST 
120 130 140 150 160 170 

170 180 190 200 210 

psec137 VTEPAALTPGNATPPRTQEVTPLLLELQKLPELVHA7LSTPNP0NQVT I K 

tpo LCVRRA-PPTTAVPSRTS LV17LNELPNRTSGLLETNFTASARTTG 

180 190 200 210 



(b) PSEC137 213 aa vs. EPO 193 aa 23. IX identity; 

10 20 30 40 50 

psec137 MRALRDRAGLLLC — VLLLAALLEAALGLPV-KKPRLRGPRPGSL7RLAEVSASPDPRP 

EPO M GVHECPAWLWLLLSLLSLPLGLPVLGAP PRLICDSRVLE RY 

10 20 30 40 

60 70 80 90 100 110 

psec137 LKEEEEAPLLPRTHLQAEPHQHGCII7VTEPAAMTPGN77PPRTPEVTPLRLELQKLPGLA 

EPO LLEAKEAEN I — T 7GCAE-HCSLNENI tVPD~tKVNFYAikRHIEVGQQAVEVIQ — GLA 
50 60 70 80 90 

120 130 140 150 160 170 

psecl 37 ST7LSTPNPD7QASASPDP-RPLREEEEARLLPRTHLQAELHQHGCH--TVTEPAALTPG 

EPO LLSEAkRGQALLVNSSQPiEPLQLHVDKAVSGLRSLT7LLRALGAQKEAi SPPDA — A 
100 110 120 130 140 150 

180 190 200 210 

psec137 NATPPRTQEVTPLLLELQKLPELVHATLSTPNPDNQVT I -K 

EPO SAAPLRT I TAD7FRKLFRVYSNFLRGKLkLYTGEACRTGDR 
160 170 180 190 
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El 2 

Score = 135 (47.5 bits), Expect = 6. 5e-05, P = 6.5e-05 
Identities = 57/210 (27%), Positives = 79/210 (37X) 

Query: 29 VKKPRLRGPRPGSLTRLAEVSASPDPRPLKEEEEAPLLPRTHLQAEPHQHGCfTVTEPAA 88 

+K+P P+ + LA + +P ++ AP P+ P + T EPA 
Sbj c t : 717 LKEPAPTTPKKPAPKELAPTTTK-EPTSTTSDKPAPTTPKGTAPTTPKEPAPTTPKEPAP 775 

Query: 89 MTPGNTTPPRTPEVTPLRLELQKLPGLASTTLSTPNPDTQASASPDPRPLREEEEARLLP 148 

TP TP EP+ LA TT P T SPP+EAP 
Sbjct: 776 TTPKGTAPTTLKEPAPTTPKKPAPKELAPTTTKGPTSTT SDK PAPTTPKETAPTTP 831 

Query: 149 RTHLQAELHQHGCWTVTEPAALTPGNATPPRTQEV-TPLLLELQKLPELVHATL— STPN 205 

+ T +PA TP PP T EV TP K P +H + STP 

Sbjct: 832 KEPAPT TPKKPAPTTP-ETPPPTTSEVSTPTTT — KEPTTIHKSPDESTPE 879 

Query: 206 PDNQVT IKVVEDPQAEVS I OLLAEPSNPPPQDT 238 

+ T K +E+ E + P+ P+ T 
Sbjct: 880 LSAEPTPKALENSPKEPGVPTTKTPAATKPEMT 912 
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03 

Report scores above: 17.00 

Scan window size: 1000 

Do complementary strand: no 

Fancy alignment output: yes 

[Printing multiple non-overlapping hits per sequence] 

44.35 (bits) f: 330 t: 370 Target: PSEC137 
Alignment to HMM consensus: 

*SPWsEWSPCSVTCGMGMRMRqRMCNmP f PMgGePC t gDvQEETEMCnHM 
+WS+WSPCS Ct G ++R+R C CT + T+ C + 

PSEC137 330 KEWSPWSPCSGNCSTGKQQRTRPCG YGCTATE — TRTC-DL 

dPC* 
+ C 

PSEC137 368 PSC 370 
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(b) 



mm « 
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SEQUENCE LISTING 

<110> Helix Research Institute 

<120> Differentiation Growth Factor 

<130> H1-106PCT3 

<140> 
<141> 

<150> JP 1999-194179 
<151> 1999-07-08 

<150> US 60/159586 
<151> 1999-10-18 

<160> 10 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 2981 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (58).. (1770) 

<400> 1 

gactgggttc gcggccgcgt gcagaggtgc aggcagagca gcctcggaac cgagacg 57 



atg cgt gcg etc cgc gac cga gec ggg etc etc etc tgc gtg ctg ctg 105 
Met Arg Ala Leu Arg Asp Arg Ala Gly Leu Leu Leu Cys Val Leu Leu 
15 10 15 
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ctg gcg gcg ctg ctg gag gcg gcg eta ggg etc ccc gtg aag aag ccg 153 
Leu Ala Ala Leu Leu Glu Ala Ala Leu Gly Leu Pro Val Lys Lys Pro 
20 25 30 

egg etc cgc gga cca egg cct ggg age etc acg agg etc gca gag gtc 201 
Arg Leu Arg Gly Pro Arg Pro Gly Ser Leu Thr Arg Leu Ala Glu Val 
35 40 45 

tea gee tec cca gat cct agg cct ctg aag gaa gag gag gag gca cca 249 
Ser Ala Ser Pro Asp Pro Arg Pro Leu Lys Glu Glu Glu Glu Ala Pro 
50 55 60 

ctg etc ccc aga acc cac ctg cag gca gag cca cac caa cat gga tgc 297 
Leu Leu Pro Arg Thr His Leu Gin Ala Glu Pro His Gin His Gly Cys 
65 70 75 80 

tgg act gtc act gag cca gca gee atg acc cca ggc aac acc acc cct 345 
Trp Thr Val Thr Glu Pro Ala Ala Met Thr Pro Gly Asn Thr Thr Pro 
85 90 95 

ccc agg acc cca gag gtt act ccg ttg egg ctg gag ctg cag aag ctg 393 
Pro Arg Thr Pro Glu Val Thr Pro Leu Arg Leu Glu Leu Gin Lys Leu 
100 105 110 

ccg gga ttg gee age aca acc ttg agt acc cct aac cct gat acc cag 441 
Pro Gly Leu Ala Ser Thr Thr Leu Ser Thr Pro Asn Pro Asp Thr Gin 
115 120 125 

get tea gee tec cca gat cct agg cct ctg agg gaa gag gag gag gca 489 
Ala Ser Ala Ser Pro Asp Pro Arg Pro Leu Arg Glu Glu Glu Glu Ala 
130 135 140 

cga ctg etc ccc aga acc cac ctg cag gca gag eta cac caa cat gga 537 
Arg Leu Leu Pro Arg Thr His Leu Gin Ala Glu Leu His Gin His Gly 
145 150 155 160 

tgt tgg act gtc act gag cca gca gee ctg acc cca ggg aat gee acg 585 
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Cys Trp Thr Val Thr Glu Pro Ala Ala Leu Thr Pro Gly Asn Ala Thr 
165 170 175 

cct ccc agg acc cag gag gtt act ccc ttg ctg ctg gag ctg cag aag 633 
Pro Pro Arg Thr Gin Glu Val Thr Pro Leu Leu Leu Glu Leu Gin Lys 
180 185 190 

ctg cca gaa ttg gtc cac gca acc ttg agt acc cct aac cct gat aac 681 
Leu Pro Glu Leu Val His Ala Thr Leu Ser Thr Pro Asn Pro Asp Asn 
195 200 205 

cag gtg acc ate aag gtg gtg gag gac ccc cag gec gag gtg teg ata 729 
Gin Val Thr He Lys Val Val Glu Asp Pro Gin Ala Glu Val Ser lie 
210 215 220 



gac ctg ttg get gag ccc age aat ccc 
Asp Leu Leu Ala Glu Pro Ser Asn Pro 
225 230 

tgg ctg ccc gee etc tgg ccc ttc etc 
Trp Leu Pro Ala Leu Trp Pro Phe Leu 
245 



ccg ccc cag gat acc ctt age 777 
Pro Pro Gin Asp Thr Leu Ser 
235 240 

tgg gga gac tac aaa gga gag 825 
Trp Gly Asp Tyr Lys Gly Glu 
250 255 



gaa aaa gac agg gee cca ggg gag aag ggg gag gaa aag gag gaa gac 873 
Glu Lys Asp Arg Ala Pro Gly Glu Lys Gly Glu Glu Lys Glu Glu Asp 
260 265 270 

gag gac tat cct tea gag gat ate gag ggt gag gat caa gag gac aaa 921 
Glu Asp Tyr Pro Ser Glu Asp He Glu Gly Glu Asp Gin Glu Asp Lys 
275 280 285 



gag gaa gat gag gaa gag cag gcg etc tgg ttc aat gga act aca gac 969 
Glu Glu Asp Glu Glu Glu Gin Ala Leu Trp Phe Asn Gly Thr Thr Asp 
290 295 300 

aac tgg gac cag ggc tgg ctg gee ccc ggg gat tgg gtc ttc aag gat 1017 
Asn Trp Asp Gin Gly Trp Leu Ala Pro Gly Asp Trp Val Phe Lys Asp 
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305 310 315 320 

tct gtc age tac gac tat gag cct cag aag gag tgg agt ccc tgg tct 1065 
Ser Val Ser Tyr Asp Tyr Glu Pro Gin Lys Glu Trp Ser Pro Trp Ser 
325 330 335 

ccc tgc agt ggg aac tgc age act ggc aag cag cag agg act egg ccc 1113 
Pro Cys Ser Gly Asn Cys Ser Thr Gly Lys Gin Gin Arg Thr Arg Pro 
340 345 350 

tgt ggc tat ggc tgc act gec acc gag acc cgt acc tgt gac ctg ccc 1161 
Cys Gly Tyr Gly Cys Thr Ala Thr Glu Thr Arg Thr Cys Asp Leu Pro 
355 360 365 

tec tgt cct ggc act gag gac aag gac acc ttg ggc etc ccc agt gag 1209 
Ser Cys Pro Gly Thr Glu Asp Lys Asp Thr Leu Gly Leu Pro Ser Glu 
370 375 380 

gag tgg aag etc ctg gec cgc aat get acg gac atg cat gat caa gat 1257 
Glu Trp Lys Leu Leu Ala Arg Asn Ala Thr Asp Met His Asp Gin Asp 
385 390 395 400 

gtg gac age tgt gag aag tgg ctg aac tgc aag age gac ttc eta ate 1305 
Val Asp Ser Cys Glu Lys Trp Leu Asn Cys Lys Ser Asp Phe Leu He 
405 410 415 

aag tat ctg age cag atg ctg egg gac ctg ccc age tgc ccg tgt gec 1353 
Lys Tyr Leu Ser Gin Met Leu Arg Asp Leu Pro Ser Cys Pro Cys Ala 
420 425 430 

tac cca ctg gag gec atg gac age cct gtg age eta cag gac gag cac 1401 
Tyr Pro Leu Glu Ala Met Asp Ser Pro Val Ser Leu Gin Asp Glu His 
435 440 445 

cag ggc cgc age ttc egg tgg agg gat gec agt ggc cct cgc gag cgc 1449 
Gin Gly Arg Ser Phe Arg Trp Arg Asp Ala Ser Gly Pro Arg Glu Arg 
450 455 460 
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ctg gac ate tac cag ccc acg gcg cgc ttc tgc ctg cgt tec atg ctg 1497 
Leu Asp He Tyr Gin Pro Thr Ala Arg Phe Cys Leu Arg Ser Met Leu 
465 470 475 480 

tct ggg gag age age aca ctg gec gec cag cac tgc tgc tat gac gag 1545 
Ser Gly Glu Ser Ser Thr Leu Ala Ala Gin His Cys Cys Tyr Asp Glu 
485 490 495 

gac age egg ctg ctg acc cgt ggc aag ggc gec ggc atg ccc aac etc 1593 
Asp Ser Arg Leu Leu Thr Arg Gly Lys Gly Ala Gly Met Pro Asn Leu 
500 505 510 

ate age acc gac ttc tea cct aag ctg cac ttc aag ttc gac acg acg 1641 
lie Ser Thr Asp Phe Ser Pro Lys Leu His Phe Lys Phe Asp Thr Thr 
515 520 525 

ccc tgg ate ctg tgc aag ggg gac tgg age cgc etc cac get gtg etc 1689 
Pro Trp He Leu Cys Lys Gly Asp Trp Ser Arg Leu His Ala Val Leu 
530 535 540 

cct ccc aac aac ggc cga gee tgc acc gac aac ccc ctg gag gag gag 1737 
Pro Pro Asn Asn Gly Arg Ala Cys Thr Asp Asn Pro Leu Glu Glu Glu 
545 550 555 560 

tac eta gca cag ttg cag gag gee aag gag tac tagtgacggg gttgetgaac 1790 
Tyr Leu Ala Gin Leu Gin Glu Ala Lys Glu Tyr 
565 570 

agacactgea gggagagggc aggeggctge tgctgttgca egggagaact ttcctggtag 1850 

ggccctcacc cgcccctgcc cagacagggt gaggaaaggg ctcccccagt gaggttggtc 1910 

cgaggctgtg tgccctctgc cagcgacccc gaagcagata tctcagtggg gttagtgaga 1970 

aggttgaagg gtatgtaggg cccagggtgg gtgtccctgg gagccctgga aatgtgcata 2030 



WO 01/04312 

tgtgcatgtg tctgccgggg cctccctctg 
tctcctcctt gggagctggg ctcttctgcc 
ctccagaaaa atcccgattc ccgggatctg 
ccagcagagg aagggccact cttctcatgg 
agcccgggtg gccacccctc cttatctctg 
cctgccacga gccactgcac aggaggctat 
accaacttta gtcttgggct gcaagccagc 
gaatgggttg cccaattctg gtccctttcc 
tagggatgtg cagggctggg agttggcact 
cagtagccag gcttgggtgg gttcagcact 
taaaccagtt ctctgggagg ggaaaaaagc 
ggtgtaaatt ctcccagcag tgtcccatgt 
ctcagagttg ggaagagatg cacataatcg 
gcctccccat tcccctggct gcacttcctt 
caactgtctc tgttcacaag agccaccaaa 
tggccgccct gaagctctct gggctcctca 

<210> 2 
<211> 571 
<212> PRT 

<213> Homo sapiens 
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ctgcctgctg ggaccctggc cactcatttt 2090 
ctggctctgc acataagtgt tagccagcag 2150 
ccacgagtca ctcctactcc accctgatgg 2210 
gcacagccat cctttgccgg gggggcatcc 2270 
ggtggtgcac atgcccttct ttccccactc 2330 
ctgtagcccc aagctgcctt tctgttggac 2390 
ccagctgagg cgaagtggac tccaggcagg 2450 
tttgctcagc cccctctgtt ctgctgattg 2510 
ccccccgagt ggggaggtga cagcttgtca 2570 
agctcgggac ggtgtgtcac acgtctatag 2630 
cctgatttat tgcatttggg cagcttctgt 2690 
catgctgcca gcatcactga atgcactgaa 2750 
ctctcccggc acacctcatg cctcttccct 2810 
gccttctatg gggttgaaat gttgaagtct 2870 
agttagggga cttcagtcct agcccccaga 2930 
gcaataaagc actttatttt c 2981 
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<400> 2 

Met Arg Ala Leu Arg Asp Arg Ala Gly Leu Leu Leu Cys Val Leu Leu 
15 10 15 



Leu Ala Ala Leu Leu Glu Ala Ala Leu Gly Leu Pro Val Lys Lys Pro 
20 25 30 

Arg Leu Arg Gly Pro Arg Pro Gly Ser Leu Thr Arg Leu Ala Glu Val 
35 40 45 



Ser Ala Ser Pro Asp Pro Arg Pro Leu Lys Glu Glu Glu Glu Ala Pro 
50 55 60 

Leu Leu Pro Arg Thr His Leu Gin Ala Glu Pro His Gin His Gly Cys 
65 70 75 80 



Trp Thr Val Thr Glu Pro Ala Ala Met Thr Pro Gly Asn Thr Thr Pro 
85 90 95 

Pro Arg Thr Pro Glu Val Thr Pro Leu Arg Leu Glu Leu Gin Lys Leu 
100 105 110 

Pro Gly Leu Ala Ser Thr Thr Leu Ser Thr Pro Asn Pro Asp Thr Gin 
115 120 125 



Ala Ser Ala Ser Pro Asp Pro Arg Pro Leu Arg Glu Glu Glu Glu Ala 
130 135 140 

Arg Leu Leu Pro Arg Thr His Leu Gin Ala Glu Leu His Gin His Gly 
145 150 155 160 

Cys Trp Thr Val Thr Glu Pro Ala Ala Leu Thr Pro Gly Asn Ala Thr 
165 170 175 

Pro Pro Arg Thr Gin Glu Val Thr Pro Leu Leu Leu Glu Leu Gin Lys 
180 185 190 
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Leu Pro Glu Leu Val His Ala Thr Leu Ser Thr Pro Asn Pro Asp Asn 
195 200 205 

Gin Val Thr He Lys Val Val Glu Asp Pro Gin Ala Glu Val Ser He 
210 215 220 

Asp Leu Leu Ala Glu Pro Ser Asn Pro Pro Pro Gin Asp Thr Leu Ser 
225 230 235 240 

Trp Leu Pro Ala Leu Trp Pro Phe Leu Trp Gly Asp Tyr Lys Gly Glu 
245 250 255 

Glu Lys Asp Arg Ala Pro Gly Glu Lys Gly Glu Glu Lys Glu Glu Asp 
260 265 270 

Glu Asp Tyr Pro Ser Glu Asp He Glu Gly Glu Asp Gin Glu Asp Lys 
275 280 285 

Glu Glu Asp Glu Glu Glu Gin Ala Leu Trp Phe Asn Gly Thr Thr Asp 
290 295 300 

Asn Trp Asp Gin Gly Trp Leu Ala Pro Gly Asp Trp Val Phe Lys Asp 
305 310 315 320 

Ser Val Ser Tyr Asp Tyr Glu Pro Gin Lys Glu Trp Ser Pro Trp Ser 
325 330 335 

Pro Cys Ser Gly Asn Cys Ser Thr Gly Lys Gin Gin Arg Thr Arg Pro 
340 345 350 



Cys Gly Tyr Gly Cys Thr Ala Thr Glu Thr Arg Thr Cys Asp Leu Pro 
355 360 365 



Ser Cys Pro Gly Thr Glu Asp Lys Asp Thr Leu Gly Leu Pro Ser Glu 
370 375 380 



WO 01/04312 



PCT/JP00/04514 



9/12 

Glu Trp Lys Leu Leu Ala Arg Asn Ala Thr Asp Met His Asp Gin Asp 
385 390 395 400 

Val Asp Ser Cys Glu Lys Trp Leu Asn Cys Lys Ser Asp Phe Leu He 
405 410 415 

Lys Tyr Leu Ser Gin Met Leu Arg Asp Leu Pro Ser Cys Pro Cys Ala 
420 425 430 

Tyr Pro Leu Glu Ala Met Asp Ser Pro Val Ser Leu Gin Asp Glu His 
435 440 445 

Gin Gly Arg Ser Phe Arg Trp Arg Asp Ala Ser Gly Pro Arg Glu Arg 
450 455 460 

Leu Asp He Tyr Gin Pro Thr Ala Arg Phe Cys Leu Arg Ser Met Leu 
465 470 475 480 

Ser Gly Glu Ser Ser Thr Leu Ala Ala Gin His Cys Cys Tyr Asp Glu 
485 490 495 

Asp Ser Arg Leu Leu Thr Arg Gly Lys Gly Ala Gly Met Pro Asn Leu 
500 505 510 

He Ser Thr Asp Phe Ser Pro Lys Leu His Phe Lys Phe Asp Thr Thr 
515 520 525 

Pro Trp He Leu Cys Lys Gly Asp Trp Ser Arg Leu His Ala Val Leu 
530 535 540 

Pro Pro Asn Asn Gly Arg Ala Cys Thr Asp Asn Pro Leu Glu Glu Glu 
545 550 555 560 



Tyr Leu Ala Gin Leu Gin Glu Ala Lys 
565 



Glu Tyr 
570 
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<210> 3 
<211> 30 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Oligo-cap Linker 

<400> 3 

agcaucgagu cggccuuguu ggccuacugg 30 



<210> 4 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 4 

gcggctgaag acggcctatg tggccttttt tttttttttt tt 42 



<210> 5 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence^Artificially 
Synthesized Primer Sequence 



<400> 5 

agcatcgagt cggccttgtt g 



21 



WO 01/04312 



PCT/JP00/04514 



11/12 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'-Artificially 
Synthesized Primer Sequence 

<400> 6 

gcggctgaag acggcctatg t 

<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 7 

gcttctgcct gcgttccatg ctgtctg 



<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
Synthesized Primer Sequence 
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<400> 8 

ggcacacagc ctcggaccaa cctcact 27 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 



<400> 9 

ctccccgtga agaagccgcg gctc 24 



<210> 10 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 



<400> 10 

gcaagcttct agtactcctt ggcctcctgc aa 



32 
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